~" The records of the first 325 patients entered into the pilot phase of the National Traumatic Coma Data Bank were reviewed. Thirty-four severely head-injured patients who talked prior to deteriorating to a Glasgow Coma Scale (GCS) score of 8 or less were identified. Of those 34 patients, 18 died or were left vegetative and 16 recovered. While there were certain common factors between those who talked and died and those who talked and recovered, there were also significant differences. The common factors between the two groups were the length of time to deterioration or operative intervention (16 versus 18 hours, respectively), and the initial GCS scores ( 12.6 versus 12.4, respectively).
T HE pilot phase of the National Traumatic Coma Data Bank was described in a previous paper. 2 Three hundred and twenty-five patients were consecutively entered into the Data Bank using the first version of the data collection instruments. All patients were entered prospectively and had a Glasgow Coma Scale (GCS) score of 8 or less at the time of admission, or deteriorated to a score of 8 or less within 48 hours of head injury.
This report concerns 34 patients who had an initial verbal score on the GCS of 3 or greater. To be specific, 12 of the 34 were oriented at the time of their first GCS score determination, 11 were confused, and 11 uttered inappropriate words. All patients subsequently deteriorated to an overall GCS score of 8 or less and were either salvaged by rapid surgical or pharmacological therapy, or went on to die of their head injury. All were patients who had not sustained a lethal injury at the time of impact, since each talked at some time prior to deterioration. As Rose, et al., 4 have indicated, deterioration and death in these patients is due to one of several subsequent events. Included in these events is the development of an intracranial hematoma, intracranial hypertension, or some other complication of their head injury or associated multiple injuries. The incidence of "talk and deteriorate" patients in the Glasgow study ~ was quite substantial. Thirty-two percent of the patients talked before going into coma. Because these patients represent a potentially salvageable group, we thought it was important to review the initial experience of the National Traumatic Coma Data Bank with regard to such patients.
Clinical Material and Methods
The patients included in this study were chosen on the basis of their initial verbal response, as defined by Table 1 . While the majority of the patients were in either the "oriented" or "confused" categories, all uttered at least some comprehensible speech prior to going into coma. The entire Data Bank file was printed for each of the 34 patients in an attempt to determine the incidence of potential factors resulting in deterioration. Each was individually reviewed by the San Diego Center in an attempt to determine the incidence of potential factors resulting in deterioration. Variables we believed might be influential in determining the outcomes for these patients included: 1) age; 2) initial GCS score; 3) findings on computerized tomography (CT) scans; 4) degree of midline shift on CT scans; 5) the need for operation; 6) the highest mean intracranial pressure (ICP); 7) time from injury to surgery; 8) distance from the scene of injury to the hospital; 9) definitive treatment; and 10) the mechanism of injury.
In addition to assaying those factors which were thought to be responsible for deterioration, it also appeared appropriate to compare the two groups in order to learn what variables might be responsible for the differences in outcome, and to identify whether factors believed to be avoidable on superficial scrutiny might in fact be compounded by additional variables such as advanced age. Since the CT scan reveals remarkably reliable information as to the presence or absence of intracranial pathology and/or surgical lesions, we relied heavily on the CT results and the surgical records when making determinations regarding pathological findings.
Results
Of the 34 patients who talked and then deteriorated, 18 went on to die and 16 recovered at least to a level on the Glasgow Outcome Scale (GOS) of severe disability. There was a striking progressive negative association between age and recovery (Mantel-Haenszel test: p < 0.01, Table 2 ). Likewise, the likelihood of recovery was significantly lower, the greater the shift by CT scan (p < 0.01, Table 3 ). Of particular note is the fact that seven of 18 patients (39%) who talked and died had evidence of a midline shift greater than 15 mm Hg. In contrast, only one (6%) of the group who talked and recovered had such a severe degree of shift.
Recovery is correlated with the type of operation in Table 4 . A high mortality rate, associated with delays in time to surgery, is seen for intracranial hematomas of all types. Only four of 13 patients who underwent craniotomy for an acute subdural hematoma survived. This is in keeping with the observation of Rose, et al., 4 Deteriorating head-injured patients that a delay in the treatment of intracranial hematomas, particularly acute subdural hematomas, was the most common factor resulting in potentially avoidable death. These observations also support the conclusion propounded by Seelig and Becker 5 that if craniotomy is delayed for the treatment of subdural hematoma, as it was in these patients, the outcome is likely to be much worse than when surgery is performed within 4 hours.
Intracranial pressure was recorded in 25 of 34 patients (Table 5 ). Initial ICP recordings were elevated above 15 mm Hg in both outcome groups: 22 mm Hg in the "talk and die" group and 19 mm Hg in the talk, worsen, and recover group. The highest ICP recorded exceeded 30 mm Hg in 17 of the 25 patients (68%). Of the remaining eight patients, six had ICP's greater than 15 mm Hg. Thus, in the present series, 23 of 25 (92%) patients in whom ICP was recorded demonstrated an elevated ICP. The progressively unfavorable rate of recovery with increasing ICP is striking (p < 0.025).
The fact that much higher ICP's are observed later in the patient's course is indicative of the role that elevated ICP ultimately plays in the deterioration or death of many of these patients. In the series of Reilly, et al., 3 17 of 22 patients had pathological evidence at autopsy of raised ICP, further supporting the deleterious role that elevated ICP must play in the majority of such patients.
As in the series of Reilly, et al., 3 slightly more than one-third of our patients had a lucid interval in which they were completely oriented. We did not find, as they did in their autopsy series, that a lucid interval was more common in patients with intracranial hematoma.
It is noteworthy that the length of time to deterioration or to operative intervention is not significantly different between the groups. What is different is that, of the patients who talked and ultimately died, 16 of 18 had a surgical lesion, whereas of those who talked, worsened, and recovered, only half required craniotomy (Table 1 ). In three of these patients, deterioration in neurological status could clearly be attributed to a combination of their head injury and accompanying hypoxia or hypotension, with a pO2 of less than 50 mm Hg or a systolic blood pressure of less than 80 mm Hg.
Miles from the scene of the accident to a hospital capable of rendering definitive care to these patients did not differ in these groups either. This indicates that delay in the delivery of care is, in most instances, a function of surgical judgment rather than due to a delay in transport. Seven of the nine patients in the "talk and die" group, who had acute subdural hematomas, were initially thought not to have significant operable lesions. As a result, a minimal delay of 6 hours occurred within the Data Bank hospital, prior to deterioration and subsequent operation.
These 34 cases represent 12% of the first 325 patients entered into the National Pilot Traumatic Coma Data Bank. The incidence of similar patients who talked and deteriorated in the Glasgow series was much higher, 
Discussion
In the present study, 34 patients who talked prior to deteriorating into coma have been identified. Factors contributing to mortality in these patients included advanced age, the degree of midline shift seen on initial CT scan, and the presence of subdural hematoma. The observation that a considerable number of patients with marked shift on initial CT scans are awake and talking indicates, at least tentatively, that one can predict the inevitability of such deterioration, and that these patients need early operative intervention.
The CT scans from two such patients are illustrated in Fig. 1 . These two cases indicate the rather dramatic degree of shift that can be associated with a high GCS score and a high level of cortical functioning. The initial GCS score of the "talk and die" patient in the first case (Fig. 1 left) was 15. This patient spoke appropriately for 8 hours before deteriorating. In the second case (Fig.  ! right) , the patient's GCS score remained at 13, with the patient able to answer complex questions for almost 48 hours prior to abrupt deterioration. Following surgical intervention, this patient went on to make a good recovery.
These data indicate that early operative intervention is warranted in patients with shifts greater than 15 mm, even if the patient's clinical status is relatively good. This is particularly true in patients with intracerebral hematomas, or with a combination of intracerebral and subdural hematoma. The tendency to wait rather than operate on the brain parenchyma itself appears to be unwise. Areas of contusion, when associated with large shifts, appear to serve as foci for further shift, as well as for compression and distortion of the brain stem.
The initial ICP appears to be falsely comforting in many instances. It often fails to indicate the degree of brain-stem distortion that is likely to occur over time in patients with large shifts who have received early aggressive medical therapy. Since the ICP was elevated in the majority of patients, one can draw the conclusion that the presence of a significant degree of shift with the elevated ICP is almost always an indication for operation.
Of those patients who "talked and died," only two of 18 (11%) had no shift on CT. Both of those patients had bifrontal contusions with compression or absence of the basal cisterns. This indicates that the ICP was elevated in these patients early in their course, and reinforces the value of CT scanning in predicting which patients are likely to deteriorate.
It is also of interest that the distance of the primary hospital from the participating Data Bank Center did not significantly influence the interval between the patient's injury and the time to operation or definitive therapy. This is in keeping with the observations of Rose, et al. 4 As the Glasgow study was reported prior to the widespread availability of CT scanning, it is perhaps not surprising that such delays occurred in the former series. That they continue to occur, even in the present series, indicates an overreliance on the clinical examination and a tendency to underestimate the prognostic information on the CT scan.
Conclusions
The incidence of patients who talk and deteriorate has been described in the first 325 patients in the pilot phase of the National Traumatic Coma Data Bank. These patients represent 11% of the total patient sample (34 of 325 patients) and 13% of the deaths (18 of 136 deaths). These data indicate that the patients collected L. F. Marshall, B. M. Toole and S. A. Bowers in the National Traumatic Coma Data Bank are considerably different from those reported by Jennett and his colleagues from the Multinational Data Bank 1 and from those "talk and die" patients analyzed in the report by Rose, et al. 4 Almost one-third of the patients who ultimately died in the Glasgow series were in the "talk and die" category. This further emphasizes the need to compare patient samples in a more than superficial fashion in order to determine comparability.
One can conclude, based on these data, that a shift on CT greater than 15 m m is predictive of inevitable deterioration, even when associated with good clinical function, including the ability to talk. The tendency to withhold surgery until deterioration has occurred is unwarranted for patients in whom an operable lesion is found. In such patients, prompt surgical intervention is recommended.
